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Abortion 
intra-amniotic injection and, 32 
ABRM: see Molluscan— 
Acetylcholine 
functional hyperemia and, 270 
intestinal smooth muscle and, 170, 172 
mode of action, 170 
multiunit smooth muscle and, 195 
primary site of action on uterine muscle, 222 
relation of ions to, 222 
stretch resistance and, 122 
uterine response to, 18 
visceral smooth muscle and, 197 
Actin 
filaments, electron micrographs of, 38 
localization of, 37, 45, 144 
properties of, 89 
Action potentials 
acetylcholine, epinephrine, uterine muscle 
and, 220 
calcium and, 169 
cardiac and uterine muscles compared, 215 
compared with isometric contraction, 232 
contractions in uterine muscle and, 240 
mechanical response and, 16 
postpartum uterus, 16 
sodium and, 169 
Active tension 
blood vessel walls and, 4 
length and, 148 
measured by resistance to flow, 5 
null method for, 5 
plus elastic, 4 
Actomyosin 
ATPase activity, 89, 90 
cross-striated and uterine muscle, 8 
elastic properties, ATP and, 127 
in cross-striated and uterine muscle, 8 
linkage, serotonin and, 158 
relation to paramyosin, 154 
uterine, trypsin and, 91 
Actomyosin system 
augmentation by other systems, 128 
models of, 126 
paramyosin system and, 150, 152 
thiourea and, 150 
tonic maintenance of tension and, 126 
Adductor muscle 
electron micrograph of, 36 
Adenosine compounds 
functional hyperemia and, 271 
passage into muscles, 271 


Adenosine triphosphate: see ATP 
After-distension 
definition of, 291 
Ammonium sulfate 
mimic of 5-HT, 126 
paramyosin system and, 126 
Angiotensin 
smooth muscle response to, 110 
Anoxia 
pressure-volume diagrams of foot 
289-290 
pressure-volume diagrams of hand and, 
289-290 
Anterior byssus retractor of Mytilus: see 
Molluscan— 


and, 


Aorta 
vessel length and pressure change, 340 
wall stiffness, internal pressure and, 33 
Arterial-venous anastomosis 
stretch-tension relations, 3 
Arteries 
conduction in walls, 272-274 
conduction in walls, cocaine and, 272 
electron microscopy of wall, 58 
endothelium of, 50 
smooth muscle cell shapes in, 277 
walls, helix fibers in, 102 
Arterioles 
arrangement of wall, 49 
endothelium of, 50 
nerves in wall, 277 
ATP 
functional hyperemia and, 270 
in cross-striated and uterine muscle, 8 
relation to other muscle constituents, 127 
ATPase activity 
actomyosin preparations, 90 
Ca** activated, pH dependence, 102 
of contractile proteins, 99 
of muscle proteins of various sources, 89, 
100, 101 
Atropine 
antagonism to acetylcholine, 231 
Autoregulation 
definition of, 348 
in isolated strips of muscle, 350 
AVA: see Arterial-venous anastomosis 
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Discussion, 86, 346, 347, 348 
Physical properties of small arterial vessels, 


328-345 





354 


Banthine 
blocking action on acetylcholine, 123 
Barium 
ability to substitute for Ca**, 234 
Barr, L. 
Discussion, 191, 192, 207 
Basement membrane 
electrophysiological role, 108 
identification of, 77 
Bayliss hypothesis 
definition of, 317 
Blood flow 
calculated by venous occlusion principle, 
297 
foot volume elasticity and, 299 
hand, volume and venous pressure change, 


298 
local mechanisms regulating peripheral, 
265-275 
Blood pressure 
blood vessel length and, 337 
wall tension and, 310 
Blood vessels 
active response to pressure, 338 
change in length and static pressure, 338 
critical closing of, 347 
equations for stress, 310 
forces acting in, 334-336 
geometry, 313 
Laplace’s law and, 310 
length, in relation to wall thickness, 337 
length, pressure and, 337 
mechanical properties of, 309-319 
models of, 346 
Blood vessel walls 
chemical environment of, 319-32! 
connective tissue components, 77-79 
cylindrical vector components of stress, 335 
elastic behavior, 3 
elastin distribution, 79 
elastin modulus, 3 
electron microscopy of, 51 
endothelial joint, 51 
equilibrium, active plus elastic tension, 4 
equilibrium under elastic tension, 3 
equilibrium with vascular smooth muscle 
alone, 3-4 
factors determining stiffness, 313 
fine structure, 48-79 
geometric effects, 310 
Laplace’s law, 3 
length and tangential stress, 340 
lengthwise stretching forces in, 336 
longitudinal stress of, 335 
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mechanical properties of, 309 
organization of, 49 
Poiseuille’s law, 3 
potassium of, 110 
pressure increase and elements in, 342 
properties and behavior of, 309-323 
radial siress of, 335 
resistance to stretch, 314 
stiffness and distensibility, 317 
strains, 316 
stress within, 338 
stretch-tension relations, 3 
structure, 48, 76, 78 
tangential stress, 335 
tangential stress with invariable length, 340 
tangential tension in, 339 
tension, pressure and, 310 
tone of, 321 
transmural pressure, 3 
tunica adventitia, collagen distribution 
and, 77 
tunica media, cellular arrangement, 55 
vessel size and tangential stress, 341 
viscosity, 316 
Bohr, D. F. 
Contractile protein in vascular smooth 
muscle, 98-107 
Discussion, 86, 108, 109, 110, 112, 280, 304, 
395 
Bortoff, A. 
Discussion, 208, 261 
Bozler, E. 
Discussion, 84, 112, 154, 157, 187, 189, 211, 
276 
Initiation of contraction in smooth muscle, 
178-186 
Bradykinin : see Plasma kinin 
Brain 
kinin-forming enzymes and, 269 
Bueding, E. 
Discussion, 177 
Biilbring, E. 
Discussion, 85, 157, 175, 176, 177, 178, 212, 
262 
Electrical activity in intestinal 
muscle, 160-174 
Burton, A. C. 
Discussion, 46, 82, 84, 111, 112 
Properties of smooth muscle and regulation 
of circulation, 1-6 


Cadmium 
ability to replace calcium, 236 
Calcium 


smooth 
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acetylcholine action and, 170 

action potentials and, 169 

action potentials, isometric contractions 
and, 233-234 

as link between excitation and contraction 
in uterine muscle, 238 

ATPase activity of muscle proteins and, 
go, 101 

binding and muscle relaxation, 108 

in progesterone-dominated uterine muscle, 
226 

intracellular, contraction and, 184 

loss from cells in sugar solution, 184 

mechanism of action in smooth muscle, 239 

membrane potential, muscle activity and, 
167 

rate of flux, 165 

relation to ATP, 127 

relation to progesterone, 25 

relation to sodium in uterine muscle, 241 

relation to sodium in visceral smooth 
muscle, 212 

release in depolarized muscle, 238 

replacement by divalent ions, 234 

smooth muscle activity and, 183 

sodium permeability and, 169 


tension development, vascular smooth 


muscle and, 105, 106 


train discharge and, 20, 22 
uterine muscle contractions, 228 
uterine response and, 18 
visceral smooth muscle and, 212 
Capacity vessels 
behavioral differences from resistance, 298 
definition of, 289 
hand, inspiration and, 301 
hand, volume and vascular bed congestion, 
300 
initial distension, pressure drop and, 294 
isometric conditions, reflex constriction, 
294-295 
period of constriction, 296 
stress-relaxation, 293 
Capillaries 
blood, electron microscopy of, 51, 54 
contractile elements in, 82 
endothelium of, 52 
lymph, electron microscopy of, 51 
pore structure, 52 
Cardiac muscle 
action potential compared with uterine, 215 
impedance of, 210 
longitudinal impedance and frequency, 209 


Carotid sinus 
wall, contractile elements in, 321 
Catch hypothesis 
versus linkage hypothesis, 148 
Catch mechanism 
definition of, 114 
designation of, 115 
energy requirement, 117 
Catch muscles 
energetics of, 116-120 | 
paramyosin in, 129, 130 
tension, appearance of, 123 
Catch state 
designation of, 116 
viscoelastic properties and, 121, 137 
Chloride 
membrane potential, muscle activity and, 
167 
rate of flux, 165 
role in smooth muscle activity, 252 
Circulation 
blood volume and volume elasticity in 
major compartments, 284 
regulation of, 1-6 
Cocaine 
conduction in arterial wall, and, 272 
Compliance 
delayed, definition of, 291 
delayed, in venous system, 292 
flat-top and, 351 
Conduction 
core conductor theory, 202 
in short-fibered postural muscles, 194 
in smooth muscle, 193-206 
in visceral smooth muscle, 196 
intercellular, diagram of, 203 
intercellular, in smooth muscle, 198 
of slow waves and action potential in 
smooth muscle, 207 
saltatory, in smooth muscle, 203 
see also Transmission 
Contractile protein 
in vascular smooth muscle, 98 
in vascular smooth muscle, ATPase activity 
of, 99 
Contractile response 
dissociation from tonic, 124 
Cooling 
hand volume, venous pressure and, 297 
pressure-volume diagrams of foot and, 289- 
290 
pressure-volume diagrams of hand and, 
289-290 
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sodium efflux from uterine muscle and, 248 

sodium pump and, 222 
Creatine phosphate 

in skeletal muscle rigor, 156 
Creep 

definition of, 291 

diagram of, 315 
Creep behavior 

definition of, 114 

tonic activation and, 121 
Critical closing 

definition of, 312 

vessel lumen in, 347, 348 
Critical closing pressure 

definition of, 312 
Critical closure 

plasma seepage and, 349 

pressure, vessel size and, 330 
Csapo, A. I. 

Discussion, 97 

Smooth muscle as a conractile unit, 7-33 


Daniel, E. E. 
Discussion, 85, 86, 175, 176, 207, 208, 262, 
263, 351 
Mechanisms for activation of smooth 
_ muscle, 228-260 
Derervation 
time factor, 346 
Dense bodies 
relation to contraction, 83 
Dinitrophenol 
sodium efflux from uterine muscle and, 248 
sodium pump and, 222 
uterine activity, potassium and, 247 
DNP: see Dinitrophenol 


Eckstein, J. W. 
Discussion, 306 
Economy 
definition of, 116 
of muscle contractions, 118 
Eichna, L. W. 
Discussion, 277, 278, 279, 281, 304, 305, 
397, 347 
Elastic modulus 
factors affecting, 325 
Elastic tension 
active plus, 4 
critical closing pressure and, 4 
of blood vessel walls, 3 
Elastic volume 
gains, venous pressure and, 293 
Electron micrographs 
artery, 49, 54, 58, 62, 66, 72 
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capillaries, 53 
endothelium, 51 
intestine, 60, 62, 64, 68, 74 
smooth muscle, 36, 37, 38, 40, 54, 58, 64, 
68, 70, 74 
Endoplasmic reticulum 
electron microscopy of, 60 
Endothelium 
capillary pores in, 52 
cellular connections, 50 
contraction of, 350 
electronmicroscopy of, 50 
filaments in cells, 50 
fine structure, 50-55 
metabolism of, 50 
organelles, 50 
plasma membrane, 52 
Energy requirement 
contractile mechanisms and, 117 
Epinephrine 
dog duodenum and, 256 
electrogenic sodium pump and, 222 
estrogen-dominated uterine muscle and, 219 
intestinal smooth muscle and, 170, 172 
mode of action, 170 
multiunit smooth muscle and, 195 
muscle metabolism and, 177 
phosphorylase activity and, 172, 222 
relation of ions to, 222 
smooth muscle response to, 109 
visceral electrical activity and, 182 
visceral mechanical activity and, 182 
visceral smooth muscle and, 197 
Estrogen 
electrophysiological effects on 
muscle, 213-214 
uterine activity and, 15, 17, 18 
Expiration : see Respiration 


uterine 


Fibroblasts 
protein synthesis in, 77 
Filaments 
smooth muscle, bridges, 44 
smooth muscle, electron microscopy, 34 
smooth muscle, structure in, 65 
Filo, R. S. 
Contractile protein in vascular 
muscle, 98-107 
Flacke, W. 
Discussion, 190, 306 
Flat-top 
description of, 330 
influence of various factors, 332 
length and lumen diameter, 332 


smooth 
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possible explanation of, 342 
resistance and, 333 
Foot 
vascular bed, pressure-volume diagrams, 
289-290 
volume, flow and volume elasticity, 299 
Furchgott, R. F. 
Discussion, 110, 112, 154, 190 
Gauer, O. H. 
Discussion, 304, 305, 306, 307 
Properties of veins in vivo on integrated 
effect of their smooth muscle, 283-303 
Generator potential 
definition of, 215 
Golgi complex 
electron micrograph of, 60 
Guthe, K. F. 
Contractile protein 
muscle, 98-107 


Hand 
vascular bed, pressure-volume diagrams, 
289-290 
Hand volume 
blood flow, venous pressure change and, 
298 
relation to venous pressure, 288 
venous pressure, inspiration and, 296 
Hanson, J. 
Ultrastructure of invertebrate 
muscles, 34-42 
Heat production 
muscle contraction and, 118 
High energy phosphates: see ATP: Creatine 
phosphate 
Hilton, S. M. 
Discussion, 84, 85, 108, 110, 111, 188, 210, 
211, 276, 278, 279, 280, 281, 305, 349 
Local mechanism regulating peripheral 
blood flow, 265-275 
Hindrance 
definition of, 333 
Histamine 
functional hyperemia and, 270 
resistance in vascular system and, 282 
uterine response to, 18 
H-meromyosin 
relation to myosin, 91 
Holman, M. E. 
Discussion, 86, 178, 189, 278 
Hooke’s law 
linearity, 3 
Horn, L. 
Discussion, 108 


in vascular smooth 


smooth 


Horowicz, P. 
Discussion, 189, 191 

Horse 
heat loss in, 269 
skin, vasodilatation in, 269 
sweat glands, bradykinin-forming mech- 

anism and, 268 

5-HT: see Serotonin 

Hydrogen ion concentration 
ATPase activity and, 102 
tension development, 

muscle and, 105 

vasodilatation and, 111, 269 

Hyman, C. 
Discussion, 112 

Hyperemia 
functional, acetylcholine and, 270 
functional, adenosine compounds, 271 
functional, anoxia and, 270 
functional, ATP and, 270 
functional, factors responsible, 269-272 
functional, histamine, 270 
functional, iodoacetate and, 270 
functional, mechanism of, 265 
functional, pH and, 270 
functional, plasma kinin and, 265-269 
functional, potassium, 271 
reactive, origin of, 281 

Hysteresis 
definition of, 316 

Hysteresis loop 
behavior in venous system, 292 


vascular smooth 


IAA: see Iodoacetate 

Injury 
iodoacetate response after, 119 

Inspiration : see Respiration 

Intestinal smooth muscle 
acetylcholine and, 170, 172 
adrenaline and, 170, 172, 256 
characteristic behavior, 160 
conducted relaxation, 210 
conduction of action potential, 207 
conduction of slow waves, 207 
electrical activity in, 160-172 
extracellular space, 164 
factors affecting spontaneous activity, 167, 

168 
intracellular ion concentrations, 164 
longitudinal activation, 254 
membrane capacitance, 201 
membrane potential, 163 
membrane potential and phosphorylase 
activity, 172 

membrane resistances, 201 
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spontaneous activity, 162 

spontaneous activity, tension and, 163 

spread of electrical activity, 255 
Iodoacetate 

estrogen-dominated uterine muscle and, 224 

sodium efflux from uterine muscle and, 248 

uterine activity, potassium and, 247 
Isometric contraction 

compared with action potentials, 232 
Isometric relaxation 

definition of, 187 
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Discussion, 150, 151, 152, 153, 156, 158, 159, 
189, 209, 280, 325, 350 
Tonic mechanisms in smooth muscles, 
113-143 
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Discussion, 156, 157, 175, 176, 208, 209, 
262, 276 


Lamport, H. 
Discussion, 45, 84, 111, 112, 278, 306, 346, 
347, 348, 349, 359, 351, 352 
Physical properties of small arterial vessels, 
328-345 
Laplace’s law 
blood vessel walls, 3 
Length-tension relation 
statement of, 9 
Load-shortening velocity relation 
statement of, 9 
Local potential 
calcium and, 169 
sodium concentration and, 169 
Lowy, J. 
Discussion, 43, 44, 45, 45, 83, 97, 112, 144, 
145, 146, 147, 148, 149, 150, 152, 153, 
154, 157, 187, 305, 326 
Ultrastructure of invertebrate 
muscles, 34-42 
Lysosomes 
definition of, 63 
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Magnesium 
ability to substitute for calcium, 235 
ATPase activity of muscle proteins and, 
go, 101 
Man 
volume elasticity of vascular bed, 285 
Marshall, J. M. 
Discussion, 189, 261 
Regulation of activity in uterine smooth 
muscle, 213-227 
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Membrane constants: see Membrane potential 
Membrane flow 
definition of, 59 
Membrane potential 
extracellular K and in uterine muscle, 
217 
phosphorylase activity and, 172 
progesterone-dominated uterine muscle and, 
224 
temperature and metabolism and, 166 
tension and, 190 
uterine muscle activity and, 10 
variations in smooth muscle, 166 
visceral smooth muscle and, 200 
Mercury 
ability to substitute for calcium, 235 
Microarteries 
anatomy of walls, 343 
flat-top length and lumen diameter, 332 
length of, 336 
linear pressure-flow curve, 334 
lumen and static pressure, 334 
lumen diameter, internal static pressure 
and, 331, 334 
physical properties of, 328-345 
pressure for lumen contraction, lumen size 
and, 331! 
pressure-lumen relations in, 328-334 
wall stiffness as influenced by internal 
pressure, 333 
definition of, 59 
in intestinal smooth muscle cell, 74 
Molluscan muscle 
active state, decay of, 121 
active state, time course of, 120, 121 
activating currents and response, 120 
carbon dioxide response, 157 
comparison of model with living, 136-139 
comparison with striated, 39 
construction of contractile apparatus in, 
39-4! 
contractile mechanism of, 34, 39 
contractile responses, 117 
contraction, energy requirements, 117 
differences from vertebrate, 157 
excitatory mechanisms in, 123-125 
glycogen resynthesis, 120 
inhibitory mechanisms in, 123-125 
invertebrate, ultrastructure, 34-42 
iodoacetate and, 118, 119 
mechanical responses, 120-123 
model for role of paramyosin, 134 
model of tonic contractions, 126-128 
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response to single stimuli, 145 
shifting rest length of, 123 
sliding filament hypothesis, 128 
spontaneous activity of, 147 
stimulus and response in, 157 
stress-strain curves of, 131 
tension, decay, 121 
tension, isometric tonic, 146 
tension, passive mechanisms 
tenance, 122 
tension, produced by stretch, 149 
tetracaine and, 124 
x-ray diffraction pattern, 149, 151! 
see also Smooth muscle 
Mommaerts, W. F. H. M. 
Discussion, 45, 97, 108, 109, 111, 112, 144, 
150, 152, 153, 155, 156, 177, 280 
MP: see Membrane potential 
Muscle 
active state of contraction, 114 
contraction, phosphogen stores and, 119 
Muscle proteins 
contraction, events in, 98 
metabolism, during tonic contraction, 144 
pH dependence of ATPase activity, 102 
quantitation, 88 
viscosity, ATP and, g2 
Myofibril 
smooth, filament arrangement, 41 
transversely striated, filament arrangement, 
41 
Myofilaments 
electron microscopy of, 66 
Myometrium: see Uterine muscle 
Myosin 
localization, 37, 45, 144 
properties of, 89 


relation of H-meromyosin to, 9! 
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Needham, D. M. 
Contractile proteins in smooth muscle of 
the uterus, 88-96 
Nerve fibers 
invertebrate, septa morphology, 208 
Nickerson, M. 
Discussion, 45, 109, 112, 157, 158, 276, 281, 
346, 348, 351 
Nicotine 
post-contraction vasodilatation, due to, 272 
Nictitating membrane 
dual innervation, 196 
Nonstriated muscle: see Smooth muscle 
Norepinephrine 
multiunit smooth muscle and, 195 
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and, 


pressure-volume diagrams of foot 
289-290 
pressure-volume diagrams of hand and, 
289-290 
volume elasticity in foot and, 299 
Null method 
measurement of active tension, 5 


OQuabain 
effect on cat uterus, 249 
sodium efflux from uterine muscle and, 248 
sodium pump and, 222 
uterine activity, potassium and, 247 
Oxygen consumption 
muscle, adrenaline and, 177 
muscle, for tonus, 117 
Oxytocin 
estrogen-dominated uterus and, 220 
primary site of action on uterine muscle, 222 
relation of ions to, 222 
train discharge and, 21 
uterine mechanical activity and, 22 
uterine muscle response and, 21 
uterine response, 18, 21 


Pacemaker activity 
in uterine muscle, 215 
Pappenheimer, J. R. 
Discussion, 155, 177, 207, 279, 307, 363 
Paramyosin 
characteristics of, 129 
electron microscopy of, 38, 40, 153 
relation to actomyosin, 154 
role in relaxation, 155 
serotonin and, 158 
structure in muscles, 43 
tension and, 156 
Paramyosin system 
actomyosin system and, 133, 150 
carbon dioxide and, 125 
model for action of, 133-136 
properties of, 150 
relative stiffness of, 137 
tension distribution, 135 
thiourea and, 150 
x-ray studies of, 138 
Passive phase of tension maintenance: see 
Catch state 
Passive tension 
definition of, 187 
Peterson, L. H. 
Discussion, 82, 83, 87, 110, 187, 189, 305, 
326, 346, 347, 348 
Properties and behavior of living vascular 
wall, 309-324 
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Phosphorylase activity 
adrenaline and, 172 
definition of, 59 
Placenta 
local progesterone effect on uterus, 225 
uterine activity and, 31 
Plasma kinin 
action of, 267 
as mediator of functional vasodilatation, 
268 
assay of, 266 
capillary permeability and, 276 
enzyme formation of, 266-267 
forming-enzyme, species specificity, 280 
function, 265-269 
rate of formation, 278 
venous return and, 281 
Plasma kininase 
in globulin fraction, 267 
Plateau-type potentials 
definition of, 211 
Poiseuille’s law 
blood vessel walls, 3 
Poisson’s ratio 
graphic indication of, 340 
Potassium 
concentration in smooth muscle cells, 164 
external tension and, 190, 191 
extracellular membrane potential of uterine 
muscle and, 217 
flux in uterine muscle, 243 
functional hyperemia and, 271 
membrane potential uterine muscle and, 216 
metabolism, uterine activity and, 247 
of blood vessel walls, 110 
of hypertensive dog arteries, 320 
of normal dog arteries, 320 
rate of flux, 164 
smooth muscle activity and, 185 
tonoactomyosin and, 111 
train discharge in uterine muscle, 19 
uterine response, 18 
vascular smooth muscle, 319 
Pregnancy 
relation, uterine activity, and intrauterine 
pressure, 28 
uterine muscle activity and, 26 
uterine muscle protein and, 91 
uterine train discharge and, 24 
Pressure 
diagram of, 311 
Procaine 
sodium conductivity in muscle and, 157 


INDEX 


Progesterone 
electrical activity and intrauterine pressure, 
29 
resting membrane potential and action 
potential of uterine muscle, 214 
relation to Ca, 25 
uterine muscle activity and, 30 
uterine muscle and, 17 
uterine muscle block, 20 
uterine train discharge and, 24 
Prosser, C. L. 
Conduction in nonstriated muscles, 193-206 
Discussion, 45, 46, 83, 154, 188, 207, 209, 
210, 211, 262, 276 


Rat mesoappendix 
preparation with Baez clamp, 329 
Relaxation 
carbon dioxide and, 125 
control of, 125 
hypothesis for smooth muscle, 155 
iodoacetate and, 119 
repolarization and, 125 
Renkin, E. M. 
Discussion, 351 
Resistance vessels 
behavioral difference from capacity, 298 
Respiration 
inspiration, hand volume and _ venous 
pressure changes and, 296 
reflex constriction of capacity vessels and, 
294-295 
Rest length 
definition of, 123 
5-HT and, 123 
of molluscan muscle, 123 
Rhodin, J. A. G. 
Discussion, 82, 83, 84, 85, 86, 277, 278, 350 
Fine structure of vascular walls in mammals, 
48-81 
Ribosomes 
electron micrograph of, 60 
Rigor 
iodoacetate, definition of, 156 
Robinson, K. 
Mechanisms for activation of 
muscle, 228-260 
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plasma kinin-forming enzyme in, 267 
Salivary gland 
functional vasodilatation in, 266 
Sehdev, H. 
Mechanisms for activation of smooth 
muscle, 228-260 
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actomyosin linkage and, 158 

as muscle relaxant, 129 

control of ATP, 127 

multiunit smooth muscle and, 195 
paramyosin and, 158 

smooth muscle response to, 110, 145 

time course of active state of muscle and, 121 
uterine response, 18 

visceral smooth muscle and, 197 


Skeletal muscle: see Striated muscle 


Slow potential 
definition of, 211 


Smooth muscle 


active and passive mechanisms, 189 

activity, Ca and, 184 

activity, ions and, 183, 188 

as contractile unit, 7-33 

cellular relations, 70, * 2 

chemical transmission in, 107 

circulatory regulation and, 1 

compared with nonstriated, 193 

comparison of vertebrate and invertebrate, 
41 

conduction in, 94, 193-206 

conduction in, by nerves, 195 

conduction in long-fibered, 193 

conduction in short-fibered, 193 

contraction and electrical change, 190 

contraction initiated by motor nerve im- 
pulse, 181 

diagram of intercellular conduction, 203 

electrical and mechanical responses, 182 

electrolyte flux, 165 

electron microscopy of, 15, 56, 62, 64, 68, 94 

excitability, metabolism and, 223 

filaments, diameters of, 35 

hypothesis for relaxation, 155 

initiation of contraction, 179-185 

innervation of, 73 

intercellular bridges, 202 

intercellular spacings, 202 

invertebrate, ultra-structure, 34-42 

mechanism for activation of, 228-260 

mechanism of calcium effect, 239 

membrane potential variations, 166 

micropinocytosis, 74 

multiunit conduction in, 195 

of vascular wall, 55 

pacemaker contractions, 189 

references to electron micrographs, 56 

response, serotonin and, 145 

response to angiotensin, 110 

rigor mortis and, 1 


similarities of molluscan and rabbit, 34 
tonic mechanisms in, 113 
vascular properties, 1 
vertebrate, structure of, 41-42 
x-ray diffraction patterns, 35 
see also Vascular smooth muscle; Visceral 
smooth muscle; Uterine muscle; and 
Molluscan muscle 
Snowplow effect 
definition of, 114 
Sobin, S. S. 
Discussion, 279, 280 
Sodium 
acetylcholine action and, 170 
action potential and, in uterine muscle, 217 
adrenaline action and, 171 
concentration, electrical potentials and, 169 
concentration, in smooth muscle cells, 164 
contractile effect on uterine muscle, 237 
efflux from uterine muscle, fractions, 246 
efflux from uterine muscle, K and, 245 
efflux from uterine muscle, temperature 
and, 244 
efflux, in smooth muscle, 262 
efflux, metabolic inhibitors and, 248 
flux in uterine muscle, 243 
flux in uterine muscle, nature, 247 
flux, rate of, 164 
membrane potential, muscle activity and, 
167 
of hypertensive dog arteries, 320 
of normal dog arteries, 320 
relation to calcium in uterine muscle, 241 
relation to calcium in visceral smooth 
muscle, 212 
relation to potassium flux, 175 
role in smooth muscle contractility, 251 
smooth muscle activity and, 183 
train discharge and, 23 
vascular smooth muscle and, 319 
Sodium cyanide 
sodium efflux from uterine muscle and, 248 
Sodium fluoride 
sodium efflux from uterine muscle and, 248 
uterine activity, potassium and, 247 
Sodium pump 
cooling and, 222 
electrogenesis and, 175 
electrogenic explanation, 249 
dinitrophenol and, 222 
ouabain and, 222 
Sperelakis, W. 


Discussion, 209, 211, 212, 261, 276 
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Spike potential 
sodium concentration and, 169 
Stimulation 
relation to depolarization, 180 
Strength-duration relation 
statement of, 9 
Stress 
diagram of, 315 
tangential tension in, 339 
Stress relaxation 
compared to relaxation after contraction, 
155 
definition of, 187, 316, 325, 326 
see also Creep 
Stress-strain curves 
pH and, 131, 132 
Stretch 
as conduction means, 195 
membrane potential of estrogen-dominated 
uterine muscle, 219 
relation of ions to, 222 
tension development of vascular smooth 
muscle and, 105 
Striated muscle 
actomyosin and high energy phosphates 
of, 8 
ATPase activity of proteins, 100, 101 
compared with uterine, 8-10 
filaments, diameters of, 35 
functional vasodilatation and, 269 
impedance of, 210 
kinin-forming enzymes and, 269 
longitudinal impedance and frequency, 209 
molluscan, comparison with smooth, 39 
procaine and sodium conductivity, 157 
proteins of, 88 
shortening velocity as a function of load, 13 
sliding filament hypothesis, 128 
tension and length in, 12 
tension development, 103 
tension development, in vitro, 104 
tension, strength and stimulus duration, 11 
Strontium 
ability to substitute for Ca, 234 
Sucrose 
compared to sodium sulfate for uterine 
contractility, 236 
smooth muscle activity and, 183 


Temperature 
membrane potential, muscle activity and, 
168 
tension development, 
muscle and, 105, 106 


vascular smooth 
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tension in uncoiled fibers and, 106 
see also Cooling 
Tension 
as function of length, 12 
as function of strength and stimulus dura- 
tion, 11 
control of development and maintenance, 
123 
depolarization and, 189, 190 
diagram of, 311, 315 
maximum as a function of pH, 9 
maximum, estrogen, and 16 
paramyosin and, 156 
Tetanic muscles 
mammalian oxidative capacity, 120 
Tetracaine 
blocking effect, 124 
dissociation tonic and phasic contractions 
with, 158 
smooth muscle and, 151 
Thiourea 
actin-myosin interaction and, 126 
actomyosin system and, 150 
paramyosin system and, 150 
Threshold-membrane potential relation 
statement of, 9 
Thron, H. L. 
Discussion, 304, 305, 306, 307, 348 
Properties of veins in vivo on integrated 
effect on their smooth muscle, 283-303 
Tilt 
reflex constriction of capacity vessels and, 
294, 296 
Tone 
chemical agents and, 125-126 
Tonic contraction 
energy requirement of, 116 
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metabolism during, 144 
model of, 153 
models of, 126 
paramyosin models, 129-133 
Tonic mechanism 
types of, 115 
Tonic muscle 
mammalian, oxidative capacity, 120 
Tonic response 
depolarization and, 125 
dissociation from contractile, 124 
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description of, 99 
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Tonus 
definition of, 113, 115 
passive mechanisms, 113 
tension maintenance and contractile system, 
113 
tetanus theories of, 113 
Transmission 
chemical, in visceral smooth muscle, 197 
electrical, in visceral smooth muscle, 198 
see also Conduction 
Tropomyosin A: see Paramyosin 
Trypsin 
uterine actomyosin and, 91 
Ureter 
pacemaker and local potentials, 180 
potentials produced by stretch, 180 
Uterine activity 
placental endocrine function and, 31 
Uterine muscle 
action potentials, 16 
action potentials and contractions, 16, 240 
action potentials and mechanical response, 
16 
activation, 14 
activity, membrane potential and, 10 
activity, regulation of, 213-227 
activity, spontaneous, 15 
activity, synchronized, and asynchronized, 
29 
activity, volume changes and, 30 
actomyosin and high energy phosphates of, 8 
as contractile unit, 7-33 
Ca-deficient, train discharge and, 22 
compared to intestinal smooth muscle, 220 
comparison with striated, 8-10 
contraction and excitation linked by Ca**, 
238 
electrical activity, 30 
electrophoretic mobility, 94 
estrogen and tension, 16 
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224 


estrogen-dominated, action potential and 


isometric contraction, 233 
estrogen-dominated, calcium and sodium 
relationship, 236 
estrogen-dominated, Ca** requirement, 
229, 231, 232 
estrogen-dominated, contractile tension and 
action potential, 213-214 
estrogen-dominated, electrophysiological 
characteristics of, 213-218 


estrogen-dominated, epinephrine and, 218- 
224 

estrogen-dominated iodoacetate and, 224 

estrogen-dominated, membrane potential 
of, 216 

estrogen-dominated, oxytocin, 218-224 

estrogen-dominated, sodium and, 218, 243- 
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estrogen-d 
pump, 222 

estrogen-dominated, sodium sulfate, sucrose 
and, 236 

estrogen-dominated, stretch and, 218-224 

estrogen-dominated, tracings, 230 

extracellular K*, membrane potential and, 
217 

extracellular Na* and action potential, 218 

function and regulation, 10-18 

K*, metabolism and activity, 247 

K and Na fluxes in, 243 

maximuin tension and pH, 9 

mechanical activity, 30 

mechanical activity oxytocin and, 22 

mechanism of regulation, 23 

Na deficiency, train discharge and, 23 

NaF effect on, 249 

normal control, 15 

normal pharmacological response, 18-24 

pacemaker activity, 215 

parturient, structure, 14 

pharmacological response, 18, 21 

placental progesterone effect, local, 225 

pregnant, asymmetry, 26 

pregnant, control of contractions, 253 

pregnant, train discharge and, 24 

progesterone block, 20 

progesterone-dominated, calcium, 25, 226 

progesterone-dominated, conduction in, 261 

progesterone-dominated, electrophysiologi- 
cal characteristics of, 224 

progesterone-dominated, recordings from, 
225 

progesterone-dominated, train discharge 
and, 24 

proteins, 88 

proteins, electrophoretic mobility, 94 

proteins, pregnancy and, 91 

proteins, viscosity studies of, 94 

relation between sodium and calcium, 241 

reversible suspension of excitability, 18-24 

sodium, action potential and, 217 

sodium and contraction, 243 

sodium efflux and, 262 

shortening velocity as a function of load, 13 

steroid hormones and, 17 
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structure, 10 

tension, acetylcholine, epinephrine and, 220 

tension, cooling and, 250 

tension in active and inactive portions, 27 

tension, length and, 12 

tension, strength and stimulus duration, 11 

train discharge, 17 

train discharge, Ca and, 20 

train discharge, K and, 19 

train discharge, oxytocin and, 21 

viscosity studies of proteins, 94 

working capacity, 75 

see also Smooth muscle 

Uterus 

organ as a whole, 24-30 

progesterone-dominated, effect on pressure 
and electrical activity, 29 

relation between activity, 
within, 28 

simultaneous recording of electrical activity 
and pressure, 27 

volume, pressure and activity relations, 30 


and pressure 


Varicose veins 
collagen in, 348 
Vascular bed 
hand, volume of capacity vessels, congestion 
and, 300 
Vascular distensibility 
determination of, 287 
Vascular resistance 
histamine and, 282 
Vascular smooth muscle 
ATPase activity of proteins, 100, 101 
basement membrane, 77 
biophysics of, 2 
cell organelles, 57 
cell shape, 277 
cells, 57 
centrosome of cells, 63 
classification, 188 
conduction in, 273 
constrictor fibers and, 188 
contractile protein in, 98 
contraction initiated by motor nerve im- 
pulse, 181 
dense bodies, 65 
electrolytes and, 319 
electron microscopy of, 66 
endoplasmic reticulum, 61 
epinephrine and, 109 
extracellular space, 85 
fiber relations, 67 
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fiber response to ATP, 104 
fine structure of, 48, 55-77 
flat-top and, 350 
Golgi complex, 61 
helix direction, 111 
intercellular bridges, 69 
intercellular spacings, 71 
linkage to fibrous network, 5 
lipid granules, 63 
maintenance of tone, 280 
measurement of tension, 5-6 
metabolism in, 1 
mitochondria, 63 
myofilaments, 65 
myogenic propagation, 86 
nucleus, 63 
PH and, 111 
properties of veins in vivo and, 283-308 
protein synthesis in, 61 
research prospects, 6 
response to stimuli, 181 
ribosomes, 61 
role in flat-top, 332 
sarcolemma, 57 
tension development in, 103 
tension development, in vitro, 104-106 
tension development in vitro and in vivo, 
108, 110 
tension of, 5 
stretch and, 351 
sympathomimetic amines and, 110 
vascular regulation and, 320 
vasomotor tone, 4 
see also Smooth muscle 
Vascular tone 
definition of, 309 
Vasodilatation 
conduction in media of arteries and, 272-274 
post-contraction axon reflex, 272 
post-contraction, smooth muscle conduction 
in, 273 
pressure changes and, 279 
skin, conducting system, 273 
Vasomotor tone 
vascular smooth muscle and, 7 
Veins 
properties in vivo, smooth muscle and, 283- 
308 
Venous distensibility 
determination of, 287 
Venous pressure 
central, during hemorrhage and transfusion, 
284-285 





central and peripheral, 285 

central, hemorrhage and, 286 

central, regulation of, 286 

central, volume and, 287 

“elastic” volume gains and, 293 

hand, relation to volume, 288, 296 

hand volume, blood flow, and, 298 

resting, individual variations, 287 
Venous system 

active contractility, 286 
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electrical excitability, 201 
electrical transmission in, 198 
electrophysiology, 199 
epinephrine and, 182 
impedance of, 210 

membrane constants, 200 
saltatory conduction, 203 
sodium, calcium relations, 212 
stimulation by stretch, 180 
stretch and, 197 


calculations for delta tension, and delta Visceral smooth muscle 


length, 306 
control of resistance of, 281 


see also Smooth muscle 
Voight model 


elastic properties, from pressure-volume description of, 314 


diagrams, 289 
hand, hysteresis loop behavior, 292 


hand, isotonic volume increase and pressure, 
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hysteresis-like loops, distance between 


limbs, 291 

in delayed compliance, 292 

passive distensibility, 286 

reversibility of stretch deformation, 291 
Visceral smooth muscle 

action potentials of, 199 

calcium and, 212 

chemical transmitter, 210 

conduction in, 195-196 

core conductor theory, 202 

electrical activity, 199 


Volume distensibility 
definition of, 283 
Volume elasticity 
definition of, 283 
foot, 299 
in man, 285 
relation to filling of vascular bed, 304 
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of hypertensive dog arteries, 320 

of normal dog arteries, 320 
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ability to substitute for calcium, 235 
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